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Formation of novel 8', 8"-dichloro-2-(2-amino-4-
chlorophenoxy)-2, 2' -(3H, 3'H)-spirobis [I ,3,2-benz-
oxazaphosphole 1 5 from the reaction of 2-amino-4-
chlorophenol 1 with various arylphosphorothioic dichlo-
rides 2a-f via the unexpected elimination of hydrogen
sulfide and aryloxy moieties is observed. lnterestingly
31P NMR spectrum of the reaction product exhibited two
seperate signals suggesting its presence as two isomers
(5-5') in equilibrium in solution. Electron impact mass
spectrum exhibited M', (M-C6HsCfNOt, (M-
C12H9C12N202t and (M-CI2HsCI2N202Pt as major
fragmentation ions suggesting the presence of three
units of 2-amino-4-chlorophenol in 5 and its stepwise
loss.
The anomalous behaviour of aryl phosphorodi-
chloridates with various difunctional aromatic
compounds such as o-phenylenediamine':",
catechol.':' and 2-amino-phenoI3•5•6 is drawing much
attention in recent years. Only 2-phenoxy-
benzodiaza-phosphole-Zvoxide"? was obtained
from the reaction of a-phenylenediamine and
phenyl phosphorodichloridates in the presence of
triethylamine. Triethylammonium tris (o-pheny-
lenedioxy) phosphate" was the product when
catechol reacted with various aryl phosphorodi-
chloridates -under similar conditions. Interestingly
the reaction of 2-aminophenol with phenyl phos-
phorodichloridates led to 2-phenoxy-2,2' -(3R,
3 'Hj-spirobis] l ,3,2-benzoxazaphospholef But the
same reaction under vigorous reflux condition pro-
duced a novel compound 8', 8"-disubstituted-2-(2-
amino-4-substituted phenoxyj-Zz' -2,2' -(3R, 3' H)-
spirobis [1,3 ,2-benzoxazaphosphole t The reaction
of 2-amino-4-chlorophenol has been reinvestigated
Note
with arylphorothioic dichlorides in the present
study to confirm the exact course of the reaction
and Its products.
When 2-amino-4-chlorophenol 1 was reacted
with various arylphosphorothioic dichlorides 7 2a-f
in 2: 1 molar quantities in boiling toluene in the
presence of triethylamine (Scheme I) surprisingly
only one product 5 was obtained instead of the ex-
pected benzoxazaphosphole 3a-f or spirobis [1,3,2-
benzoxazaphosphole 4a-f from all the reactions.
Examination of the structure of this product (5) by
elemental analysis and spectral data showed it to
be 8' ,8"-dichloro-2-(2-amino-4-chlorophenoxy)-2,
2' -(3H,3 'H)spirobis[J ,3,2-benzoxazaphosphole).
Formation of the compound 5 may be rational-
ised via the intermediates 3 and 4 by the succes-
sive nucleophilic substitution of the hydroxy and
amino groups of 1 at phosphorous of 2a-f. The
unique feature is that the reaction of 1 with 2a-f is
not stopping either with the formation of simple
benzoxazaphosphole 3 or even with the formation
of spirobis [benzoxazaphosphole) 4 but goes one
more step further to form 5. Elimination of re-
quired stoichiometric quantities of triethylamine
hydrochloride and hydrogen sulfide from the reac-
tion provided the evidence for the formation of 3
and 4 as intermediates. Increased nucleophilicity
of both amino and hydroxy groups of 1 in boiling
toluene in the presence of triethylamine and the
possibility for the sterically favourable organiza-
tion of three units of 1 in 5 in trigonalbipyramid
configuration may be the driving factors operating
in this reaction.
The infrared spectrum of compound 5 showed
sharp a band at 3450 cm' providing unambiguous
evidence for the presence of NH groups". The
weak absorption band at 3350 cm' was assigned to
/
free NH2 group because compound 5 did not give
characteristic colour with alcoholic ferric chloride
showing the absence of phenolic hydroxyl group.
The absorption bands for the P-O-Caromand P-N-
Caromgroups appeared in the 1230 and 950 cm' and
1390 and 915 cm' regions respectively".
The !H NMR spectrum exhibited a distinct dou-




















blet" for the 3,3' -NH protons at b' 5.86eJp_NH=II.4
Hz) and a broad singlet for free NH2 protons at b'
3.40. The complex multiplet accounting to nine
protons in the region b' 6.51-6.82 was attributed to
the aromatic protons of the three phenyl rings.
The 13CNMR chemical shifts were interpreted
based on the additivity rules, intensity of signals,
C-P couplings and 13Cchemical shifts of the model
compound 2-amino-4-chlorophenol. The carbons
C(3a,3'a), C(5,5'), C(7,T);'C(7a, 1'a), C(~) and
C(3") experienced coupling with phosphorous. The
oxygen bearing carbons C(7a, T a) resonated as
doublet at b' 141.46 eJpoc = 4.3 Hz) whereas amino
substituted carbons C(3a, 3'a) resonated as doublet
at b' 132.80 eJpoc = 20.4 Hz). The upfield doublet
at b' 109.68 eJpoc = 8.8 Hz) was ascribed to the
carbons C(7) and C(1'). The chemical shifts of
both C(4) and C(4') carbons appeared as a singlet
at b' 119.15, whereas the chlorine substituted car-
bons C (5) and C(5') resonated in the down field as
a doublet at b' 128.41 (4JpOC = 2.0 Hz).
The chemical shift of carbon C(2") of the 2-
amino-4-chlorophenoxy moiety appeared in the







3.6 Hz) and the ortho-carbon C(3") also resonated
as a doublet at b' 137.89 eJpoc=10.9 Hz). The re-
maining carbons C(4"), C(5"), C(6") and C(7")
resonated as singlets at b' 114.21, 123.17, 123.33
and 115.16 respectively.
The 31p NMR spectrum showed two distinct
signals, a large signal at -35.67 ppm and a small
signal at -41.62 ppm suggesting the presence of 5
in two isomeric forms (5 and 5' in the solution
state":". These 31p shifts are in agreement with
those observed for closely related structures which
were characterized by X-ray analysis",
The electron impact mass spectrum of com-
pound 5 exhibited M+ along with the principal ions
at mJz 313 (100%). 172 (48%) and 142 (98%). The
ions at mJz 313 and 172 were due to the
species spirobis [1, 3, 2-benzoxazaphosphole] (M-
C6HsCINOr and benoxazaphosphole (M-
C12H9C12N202r respectively formed by the step-
wise loss of 2-amino-4-chlorophenol units from
the molecular ion. Further, this stepwise loss of 2-
amino-4-chlorophenol units and appearence of M+,
(M-C6H5CINOr, (M-C12H9CI2N202f and (M-
CdH8Cl2N202Pf as major ions at mJz 455, 313,
172 and 142 respectively confirmed the presence
of three units of 2-amino-4-chlorophenol in com-
pound 5. The other daughter ions observed at mlz
125(2.8), 114(32.2), 108(9.6) and 80(18.3) are ob-
viously derived from the 2-amino-4-chlorophenol
moiety.
Experimental Section
Melting point was determined in a open capil-
lary tubes and uncorrected. Elemental analysis was
performed at RSIC, Central Drug Research Insti-
tute, Lucknow, India. IR spectra were recorded on
a Perkin-Elmer 683 spectrophotometer and NMR
spectra on a Varian XLAA 300 spectrometer oper-
ating at 299.9 MHz for IH, 75.43 MHz for \3C and
121 MHz for 31p. The NMR data were taken on
CDCl3 solutions and referenced from TMS CH and
\3C) or 85% H3P04 C1p). Mass spectra were re-
corded on a VG 70-70H instrument at 70 eV.
8', 8"-Dichloro-2-(2-amino-4-chlorophenoxy)-
2,2' -cstt, 3' Ii) spirobis [1, 3, 2-benzoxaza-phos-
phole] 5. A solution of arylphosphorothioic dichlo-
ride 2 (O.O~ mole) in dry toluene (25 mL) was
added dropwise over a period of 20 min to a stirred
solution of 2-amino-4-chlorophenol 1 (2.80 g, 0.02
mole) and triethylamine (2.02g, 0.02 mole) in dry
toluene (50 mL) at room temperature. After com-
pletion of the addition, the temperature of. the re-
action mixture was slowly raised to reflux condi-
tion and continued for 8 hr. The reaction mixture
was cooled to room temperature and triethylamine
hydrochloride removed by filtration. The solvent
from the filtrate was removed under reduced pres-
sure. The residue was washed with water followed
NOTES 1055
by 2-propanol and recrystallized from chloroform -
pet. ether to afford 5, yield 1.52 g (33.4%), m.p.
206-7° (Found: C, 47.28; H, 2.78. CIsH13Cl3N303P
requires C, 47.34; H, 2.87%)
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